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INTRODUCTION
} \ . .

In an era of school finance reform where greater equalization of resources
per oupil or available tax bases is taking p]aces an"iuportant issue is what
‘determines how a school district reSponds to internal and external fisca]
“incentives and constraints. without a significant equaTizat%on program at the '
state level, schbo] district expend1tures per pupil are primarily determ1ned by
the d1str1ct property°tax‘base per pup11 But as the role of the state and

federa] governments becone zncreas1ng]y 1mportant in school finance, other

_elements gain a mare s1gn1f1cantlp]ace. "y

1
)

This paper summarizes some recent work by the author§ on various factors

that 1nf1uence school district: spending and spend1ng from Tocally raised taxes,

¢

‘Colorado and M1nnesota are the states used for a, case study The factors include

the ]eve]s of state and federal aid; the nature of the state general atd formula;
* Tocal fiscal character1st1cs including the average market value of residential

housing, the percent of the oroperty tax base that is residential and average

household income; and various social and demographic tharacterjstics including

district size in terms of number of pupils, growth rate and factors that may

< N -

be_associated wWith the costs of education inputs.

Although the title of the paper refers only to tax base composft{on and '

income, economic factors that have been in the forefront of recent discussions
of expanded measure of schoo]hdistrict fiscal capacity, it is the contention ' -

of the present wrifers that a broader approach'to the fiscal ‘capacity ouestion~

~ {

mus t be taken, Basicall4, our approach is to examine, ana]yt1ca11y and ,
&

stat1st1ca11y,those factors that 1nf]uence school d1str1ct spending and then use the

v

observed behav1pra1 re]at1ons to prodquce "weights" for income and other local

’ economlcfactors to insert pn standard state aid formu]as ,' . / i

-

PYEEET




<

Al

: have been studied at 'length !

I.  RECENT STUDIES OF SCHOOL’DiSTRICT ?ISCAL.RESPONSE AND CAPACITY . .
\ ‘ ! ¢ ’ . [V ¢ -0 .
. Theoretical and statistical studies 'of‘the fiscal ‘behavior of state and
' . s L ) a
~local gngrnments have been & topic.in 4ppiied public finance for some years.

The expenditure and tax. behaviar of 1oca]'governmen~ts with respect to such fac-

tors,as state and federa] a'ld mediah famﬂy income and demographic characteristics -

.

N

Sophisticated ana]yses of school district fiscal behavior have been rela-
tively _recent.. " These have been inspired "In-part, pej'haps,.by the new interest
in school Ffinance reform in the 1970s and parti‘cularly byE the nature of some
‘proposed and actual reforms. Of special interest have been the types of formu-
las based on percentage equaHzation Qr guaranteed tax bases. These formulas
may be contrasted with the older, more familiar foundation .types of state aid
programs from an econom'lc standpoint in that there are not only "1ncome effects",

’

but also "pr1ce effects” in the new aid formulas.” That _1,s, school districts are
not only recipients of state oovemment‘ grants, equa]izi(ng or otherwi se: over
wh1ch the rec1p1ent d1str1qts exercise no d1rect control. They also may rece'ive
variable grants that depend 1n“part on the prgperty tax rates that the districts
themsewes' decide to 1ntpose". Thus districts receive not only specific amounts, of
"income" from the state, but also face a "price”" for receiving .additiona] amounts |
:of state aid or making additional tota'l expenditures. ‘ oL

For examp]e under a guaranteed tax base type of system, the following is '
a typica] simple form. . " )

State aid per pupﬂ =(P'r.op.erty tax base per pupil that is guaranteed

. ¢ x Districts property tax rate)

L4

. ‘ ' . - (gstrict’s actual property tax base per pupil

x District's pronerty tax rate)
14
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Thus, what the district receijves from the state government ae equalizing aid will
depend not only on the tax'base that is guaranteed by the state (presumably above
the district's actual ar bgse), but also on the tax rate the district decides
to set. State aid wi'l*rtse when the district sets a higher property tax rate,
but this additional aid has a "price™ (cost) since additional Iocal tax do11ars
will be spent at the same time.
In-contrast, the older foundation type of ‘formula is set up such that only
an “income effect" will exist. A simple formulation is the following:
~ State aid per eupiT = (Foundation (minimum) level of support per pupil)
| . (Required district prcperty‘tax rate ®
x District's property tax base per pupil).
Thus, the amcunt of aid is outside the district's direct influence.? The
district's expenditures will be influenced more as if it simply received a flat
grant of additional "1ncome". ~t
A few studies have exan1ned the newer percentage <!
equalizing or- guaranteed tax base types of state a1d formulas in terms of
"matching rates” such as the additional local dollars that are necessary
to o?tain an additional dellar of state aid or to spend an additional dollar
of combined state and local funds. Such a matching rate concept is Tike the
famt]iir matching provisions of federal grants to state gobernments for
highways or urEan reneyal. Such formulas a;e still in the minority across

states, powaver. .
t

’Many‘othér-factors affect expenditure decisions by school districts in
additioe to the amounts 5% aid received from the state and federal goverriment
" and the nature of -the state aid formula. These‘inclu&é\the residential or |
total property value per pupil in the district, the average income. of its

fam111es and the percentage d1str1but1on of property value in terms of resi- " -

dential versd?‘ﬁonresiQentjal.

Red




AIthough ‘property valueperpupil is the tax base for spending® lodal funds
in nearly every state in- the.nation, other local financial characteristics

- “ may affect decisions to spend. For example, differences in income -per family ‘

for two districts that have equal property values per pupil may lead to dif-

fErences in‘per pupil spending, even 1h a case where property tax,bases have

been highly equa1ized" through state aid formulas that guarantee either

minimum spend?ng levels (fouﬂaation formu1as) or gﬁarant ed property tax

‘bases. 'Simidarly, it has been_argued that for tw0‘otherw1se equal districts,

.the distriet with a higher proportion of its pr;perty value in residential -
\‘property will tend\to spend\lesst The- latter's tendenc} to spend less may

be because residential taxpayer-voters will see more of-the tax burden of
3 ‘ .
additional spending fél]ing’on them than in a'ccmmunity whose tax base is

much more heavily commercial and industrial. )
Feldstein\and Ladd3navemade perhaps the most dxscpssed contributions to
the fiscal response Titeratgre in the past few years. These articles treat 1n
. -detail both the issues of how 'state aid. formulas with a "price" variable and how -
_Ioca{ fiscal capacity measure$ other than total assesseq value of property per
pupf] may affect lotal expendi ture deécisions. Both usad Massachpsetts data
arpund 1570 for their emp1r1ca1 tests.
. In her "Lacal Educat1on Expenditures. ..“ article, Ladd sets up a statis-
tical model of schaol district expenditure behavior based on several arguments.
. A'major argumént‘is thatflocal taxpayer-voters will face one type of price relation-
ship basee oh the reTative propprtion of residential property in the district. p
Shq describes how voters may take into account what they believe to be the extent

§ of shifttng" of property taxes outs.de the district through the tax share paid

4




direcély by commercial and industrial property. A‘i property, taxes on residen-
tial propdrti\\re assumed to be borne by residents -- whether renters‘or owner-
occupiers. L R N

Anqaiﬁr’major isgue addressed by Ladd is the dtvyision of Massachusetts state
atd to Tocal education into three components. first’ the Massachusetts aid
formula in 1970 gave school aid in part on the bas1s of a matching rate, 1. €.,
‘the number of state dollars received ‘per local dollar raisedk a rate that

\\\\_ies inversely with the per pupil property tax base in-a district. Other

basic aid was nonmatching and there was aiso aid for’ categorical programs.v

Finally, Ladd adds other economic and demographic factors to the statis-
tical analysis including median family income (U.S. Census =-- 1969 data),‘bublic
and private stnool students in propo:tion to the district population, professjonal
and related workers relative to the popu]ation ‘and a measure of families witn

r

.poverty-level income.

!
N

Inall of her tests, nearly every variable is statistically significant
and always of the expected s&gn‘ e.g., a one percent increase in thé residential”

fraction of the property tax ‘base may lead to between a 0.3 and 0 7 percent

decrease in”tgtal district spe ding per pupil Similarly, an increase 1n the

- S — -

"price”embedded in the state aid formula will lead to a decrease in expeﬁ@gtores.

% X ’ i
» '\, \

f e

Ladd further utilizes these results to indicate how a district's fiscal
capacity can be measured on the basis of‘more than just its assessed value.
And in her folTow-on article cited above, "State-Wide Taxation...," she uses the
resylts of the previous article to demonstrate how taxation of comrerCial and
industrial property on a statewide rather than district ba51s in Massachusetts

’

'may lead to undesirab}e,results. "... because of the positive correlation

between the faction of families in poverty and the commercial/industrial nature
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of the comminity ... if the goal of the policy shift is to reduce th§-ver1ation

. in expenditures and to increase expenditures in low income or Tow. wealth commun -

{ties, removing the business component of the tax base with no- compensating state

.4./*
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Although they did not work together directly, Feldstein also bases~his sta-
tistical work on Massachusetts data around 1970. His statistical results are
fairly similar, although estimates of the numerical relatfonships vary from

Ladd's to some extent. . But Feldstein's emphasis is even more on the problem of

] Yy .

financing local education that neutralizes for the effects of Tocal wealth,

Ve

" measured in various ways, without sacrific1ng the pdsstblity-of allowing local

'tially the same Massachusetts data base as Ladd and Feldstein -- is that of

choice. Feldstein develops a theoretical model to produce a means of achieving °
'wealth neutrality," i e., a condition where total spending per pupil by a district
will not be related to a)geasure of local wealth that emphasis prpperty Vatue,’

income and other variables. At the same time, any desired level of spending

by districts can'be achieved using the techniques he illustrates, he claims.

Feldstein sugpests that importagt elements missing from his analysis are measures
of the price and quality of educational seérvices -- a point alsp.nhde.in effect
~ - - . N

by Ladd. 5 : :

Still another examlnation of school district spending -- again using essen-

Grubb and Michelson. 6 Although Grubb and Michelson s publication date preceeds
that of Ladd and Feldstein, thshwork appears to nave taken place at about the
same time. - Grubb and Michelson s discussion of the impact of different for-
mulations of aid equations is more thorough in 4ttempting to predict the direction
of the effect of various factors. For example,'they indicate that the effects

of an increase in the‘state aid price variable may be unpredictable or ambiguous

;fron-an economic theory standpoint. That is, spending out of locally raised

} ) 6 J/ | * .
L - . _I_U . " . »
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funds may go up or dqun for districts ffacing higher prices of aid, i. e - h’:\wy
state matthing rate. Through di ffqrent formulations and varying stat1stica1

tecgmiques, Grubb and M1che1son estmate a vamety of 'impacts of the pmce and
other vari ables.

) ]
~

. -

Many qQther writers have Begun to examiné\the complexities of how schoo]l

d‘lstrjcts behav.e in response to how state aid formulas and local economic

and social factors. Most have not examined explicity change over time ' Basically Lt

2 cross-section approach is utifized i.e., a Took at fiscal behavwr across
school districts for one particular year. A major question before both policy”

;mak.ers and poligy analysts is how might school district behave given a chance
in aid 'fgrmulas. Given the problemé.‘ of data availability, ‘it is very difficult
to develop any bet.ter answers than what these authors h;'/e giv\sn. But- balow,
dn attempt is made to examine data for two states on a "b’efore%' - [
and "after" basis.: Data are assembled ¥or two states that havg‘ undergore some

degree of change, one where a state has in fact greatly changedx ‘.basic aid

~' jomu]a from a foundation type to a modified guananteed tax base.‘g\type—;" !

A major question is how similar the results wou%d be for staﬁ%bs other than

. Massachq etts in more recent years. A though otherj writers not d;ic ssed here
haxe analyzed school district fiscal behavior in other states to soixge:\ extgnt, the

recognized basic works are }ainw the a c;ve. But do other states opernate in

the same manner? And can the basic elements of state aid formulas be fgeneralized

to fit the frameworks'developed by these authors? ‘3

}. .
. N kN
. .l
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. . Inan attempt to test the work of previous authoss and extend their efforts

to more recent data sets and othér states, two states were chosen for -detailed }
ta cﬁliection and analysis*-- Colarado (data for fiscal (calendar) years 1973 . R

T\:i;\1§75) and Minnesota (data forlfiscaj Qea?s 1972 and 1976). Thege ‘two states

yére chosen aftér &‘Eurvey of seTected states for which tﬁe wide raﬁge of necessary

basic data were available. The primary constraints on selecting states as it turﬁeg

6ﬁt were the avajlability of recent income daia J-‘necessérily based on state

income tax returns where school district had been identified -- and property-

tax base composition data. It would appear that more states are collecting

{ncome data by school district these days that have.good detailed data cn

property tax base composit1cn by school district. Also, certain states for

which all the necessary data probably were ava11ab|e were already being stud1ed

for related purposes under National Institue of Education and fgundat1on grants.
r LA N . , ' \ }
II. FISCAL RESQONSES IN COLORADO AMD MINNESOTA ”

As implied above, “"fiscal response” reldtes to districf expenditure .

- behavior in response to variations in both fhternal'and extérnal fiscal factors
affecting the district. Internal factors include the distrid%'s own financial/
economic characteristics and external factdrs include amounts of and conditions on.

v aid receipts from state and federal gavernments In additioy, there are other '
* ¢onstraints increasingly being imposed on districts by state and federal
governments that may complicate greatly an analysis of theoretical ‘and actual )
behavior. poth Cofora@o and Minnesota have imposed variations of local

expenditure and tax limitations. Particularly in the case of Colorado, this

” makes the statistical anglysis very difficult to formulate in order that such

conditions are fully and cogrectly taken into account. In fact, the results of

the analysis of the "ptice variable" for Colorado do not conform well with basic




e . - ‘ ' . ' 3
expectations and the results of others. ™ ' <
, The following discussion of the statistical results for Co]orado and M1nnesota

A

is based mainly on the equations that are described in detail in the Append1x.

Various sets of var1ab1es are discussed in turn. B8oth the direct do]]ar and the

- elasticity coeff1C1ents for the two states are compared.

Baoth Colorado and Minnesota have undergone reform in the past few years.

After -the 1n1t1a1 change the e]ements of, the two formulas have EQEF'mod1f1ed

usually to provide even more aid to districts. Whether the changes have been
suff%tient to withstand state court tests -~ one being underway at present in
Colorado -- as to sufficient degrees of equity are questions that remain.

\ ~In any tase, the two states provide ﬁnteresting cases for testing school
district responses to important formula changes: The Colorado.case in particuiar
prasents e chalienge for,fgrmulating a price or variable cost sharing component
to.compane with the results of other writers discussed in Section I. The next -

section and its supporting appendix addresses this and\related issues of fiscal -

response.




Income

The m;asure of income used in the current study is different frqg that
used by the authors éited above. The most recent U.S. Census estimates 6f
-median family and un#elated individual income for school districts is for
1969. Thus, most‘wr;ters have focused on fiscal years close to thai date. In
the'present stu&y, adjusted gross income per return based on state tax return
data was empldyeﬁ. This measﬁré was chosen since it is thg only income measure
produced iﬁ a few states for échool districts tﬁgt is reasonably current.
A1§o, §1though adjusted gross income exc1ude§ man} types of income included
irf the Census definftion, especially transfer payments like welfare and social
security, the "per return’ éénominator may come fairly close to matching up
with "per household" that the Census focuses upon.

Tﬁe upshq{ is that analysis of school district behavior<:flative to
avérage income levels in districts as well as inclusion of an “'income Factor”
in a state aid formula requires year-to-year collection of income data. The
~ easiest way to do this appears to be through the state (or possibly federal)
income tax system wherein school district would have to be identified on the
income tax form. Of course, sihce many taxpayers may not have accuraté
information on the school diétrict in which they reside, a menitoring
effort is probably necessary at the sfate revenue collection department.7

Each additional $1 of adjusted gross income per return in a district .

appears to lead to between $0.01 and. $0.0¢ in additional expenditures per pupil,

althougn there are a couple of instances of negative relatidnships of income

10 14
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and spending. Most of the additional expenditure -appe%rs to take place out
of locally financed funds, although.in a guaranteed tax base state with true
ﬂe;ibi'lity in gaining additional stéte aid upon raising the distri%t property
tax rate, it would appear that there would be interaction between the tax

" rate and the district incoﬁe level. The latter shouls/¥éad to greater

v

increases in total spé?ding than in locally financed spending alone. However,
/

v
.

Colorado does not fit into this simple framework.
Elasticity estimates range from around 0.1 to 0.4, within the rapge

found by other writers for Massachusetts in 1970.

-

Residential Property Value

hY

Two aspects of residential property value were examined for Colorado and
Hinneéota -- average market value q; residential property per pupil and the

perceﬁtage.of the total assessed valuation of progerty in the district that .

is residential. Economic reasoning suggests that increases in thé former will
lead to greater expéndjtures per pupil in a district while increases ia’the
latter. will tend to result in decreases in expenditure. The statistical
results general}y coriform to these expectations.

. A $1,000 increase in residential market value per pupil appears .to lead

to between $0 and $8 in additional expenditqres per pupilaglthough one

result for Colorado in 1975 suggests there could be a small decline in
expenditures. In Table 2, the range of elasticities for total expenditures

ﬁer pup%] is shown as -0:07‘to 0.11 with the oredominance of results in the
positive side. And for locally financed expenditures, the resd]ts are stronger

¥

in terms of elasticities, the range being from 0.10 to 0.54.

s
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The statistically significant resuT;s for the vercent residential
af;essed value varigb]e are all negative. A one percentage paoint increase in
percent residéntia] may lead to a $2 to $4° decrease in expenditures per phpi] -
generally out of locally financed funds. ' _ (
It should be not;d that although total residential property per pupi] #
was converted tbf% market value estimate, it appears to be appropriate to
exanine the perceﬁt residential in assessed value terms. Asgessment practices

<

vary widely, both among districts and within districts, in mdst states despite

state government ef?or;s to achieve better conformity of vaiuations. Thus,

in terms of relative share of the ]oca]vtax burden, one should focus on the

, share of the assesgéd valuation .rather than market valuation of residentiaT\
property. On the other hand, voter-taxpayers generally will think in terms
of their property tax payments relative to the market values of their

dwellings rather than assessed valuations.

[

State and. Federal Aid

0f major interest to many policymakers is how school districts will tend
to react to changes in Tevels of state and federal aid when there ére no
direct matching provisions. Fo; state equalization aid, the response of
JCo]orado districts in 1973 in total spending is estimat%d to be a negative $1.40 .
for each $1.00 of adgitional aid per pupil. Jhat is, across distpfcts, there
appears to be an absolute reductioq in not only local taxes, but even in total

' spending. A more plausible result is that for.Minnesota where total spending

4
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£
per.pupil appears to increase 6;\50.30 to $0.40 for each additional $1.00 of
state aid per pupi}.‘
The results for Tocal spending conform to these estimates for total
spendinb.r Spending odt'of local (mainly property) taxes is lower with higher
state ;Ed across districts, other factors held constant. Minnesota districts
on average use an extra state equalization dollar to reduce local taxes by
$0.60 to $0.70. The results for Colorado are much stronger, although so high .
as to be somewhat suspact.

5

For state éategorica] aid, the results for the two states .are much more

similar. A $1.00 increase in categorical aid across districts in both years '

s ! . J

examined for both states results in between approximately $1.10 and $1.60 in
additional total spending. The resu]és of the separate examinatjon éf locally

financed expenditures conforms to these observations. The‘components of cate-, A

!

gorical aid vary bétwegp the two states and for the two years, of course, ‘ ‘

ranging from additional aid for disadvantaqéd children to aid for trandportation

. N !
services. . .

L

The resu%t;lfor federal aid of all types generally parallel those for
state categoqiga] aid. For the most part, the effect on expenditures is

stimulative, except for Minnesota in 1976. The impacts for all cases but the
/ .

latter appear to be an increase in total spending of from $1.10 to $1.70 for

an addifiona] $1.00 of federal aid. In Minnesota for\1976, the inc}ease in 7’//"
spending is more on the order of $0.80, i.e., there may be some substitution,
in effect, of federal dollars for local dollars, but this is a tenuous

conclusion given that the locally financed expenditures equation did not

-

1nd1catg a statistica]!y significant effect of federal aid for Minnesota in 1976

&

and given the positivé‘e]asticity coefficient (Seegpelow).
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. éesponses ot tota] expenditures to
one percent increases in state equalization aid and state categorical atd
ranges form -0.15 to 0.15 percent. These estimates are'only‘slight]y outside,
the range found for Massachusetts by Ladd and Feldstein. fhe largest 1oca1
expenditures decrease, -0.40,, was greater (in ‘absolute vaIue) than found by -
Grubb and Hichelson. The percent response to federal aid, 0.02 to 0.11, was
within the’ range obtained by Ladd and Fe]dste1n Grubb and Miche]son‘s
1oca] expenditure response was much larger than found for Co]orado and M1nnesota
in the présent study. _

One forther fote may be added here. Due to diftncu]tiee with the : ‘Y
1spec1fication and reSp]t§ for the "price” of state equalization aid variable for

~

Colorado in 1975; a further statjstizal -test was made based on the differences

in expend1tures and in va31ou; explanatory var1ab]es between 1973 and 1975

(i.e., 1975 values less 1973 values). This approach g1ves a type of lon91tudina1

("over time") view ofﬁhow districts may react to changes in fiscal variables

than the purely cross seétton ("po%nt in time") approaoh diecussed above anﬂ

used by nost weiters. The results from thisiapproach (shown in Appendix

fag}es A-9 and A-10) suggest that in Colorado, there may indeed be substitution

of etate categorical aid for 1oca11y financed expenditures; that is, local

property taxes are reduced -- at Tessﬁ beyond what they otherwise would have p
\ been -- with addit.onal aid for specific purpo!es In the case of federal aid,

there appgars to be a clear stimulation of addit1ona1 1oc;¥>spend1ng taking thés .

approach. . . .

. RV ‘
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Fiscal Price

There are alternative ways‘to conceive of the potential effects of a
guaranteed tax base type of state equalization aid formula as discussed
in Section I above. In any case, a guaranteed tax base w111 mean that at
. least for those districts with property values per/pup11 be1ow the guarantee
level, an extra dollar of total spending per pupil will mean less than onet
dollar of additional bocal;taxes. Thus, there is a sharing of additional
expenditures between the state government ang the district. '

A{though there/are varfattons. most writer¢ have specified what is:ta11ed
here ' the "f1s;a1 pr1ce" in terms of a rat1o That ratio is often 1oca1
expenditures (revenues) divided by the sum of state equalization aid *hrough
the guaranteed tax base rormula and the 1oca?1y-f1nanced expenditures. Thus,
this.{price" or sharing ratio will range in theory from zero (no Tocal
contributiion) to one (no state equalization aid through the G7B formola).

Basically, this is the type of fiscaf price variable in operation in
“Colorado. However, several additional constra1nts_have been added to“the
simp1e guaranteed tax base formula, ’ There are
actually two groups of districts, those above and Yhose be1ow the so—ca11ed

“minimum guaranteeﬂ" In the former case, the basic ratio of 1oca1 to local
plus state equa]izatjon expenditures in a district is a direct function of
total assassed vaﬁue of property per pupil in the district., For the latter
?roup, the‘gasic formo1a turns out to be a more complicated function of
assessed vaiue of property per popi1 in the district (total assessed

value per pupil divided by the sum of total assessed value per oupil and

$9,000).

w
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A further complication that makes statistical estimation of fiscal price
effects very difficult is the imposition of expenditure growth limitations.

'

Furthermore, if a district were allowed to
1ncreaselits 33;horized revenue base beyond the given percentage restriction,
all tbe additional expenditures had to come from local taxes. However. this
additiona] spend1ng above the basic increase became- 1ncorporated in the next
year's author1zed revenue base and thus was subject to sh/}ing in state aid °
in the usual manner of the basic guaréggee\i\\the succeaeding year.
In effect, this latter variation %nvthe effective fiscal price from one

year to tﬁe next éugﬁests that district decision-make:: might be willing to |
pay a high price Eg; additional expenditurag this yedr knowing that they will
get back to a 1ower price next year. In an} case, the fiscal price variable

{n Colorado as spgcified in the statistical equation for the present study

exhibited a strongly poé?éive effect on expenditures rather than the otherwise -
predicted negat1ve relationsh1p . ‘
/ - # “ |

A 0.1 increase in the f1sca1 price, which ranges between 0.13 and 0 92 for ‘

1975, 1eads to an 1nCrease in total expend1tur%§ per pupil on average between ' i

| :
$68 (Group A -- assessed value of property per pupil below $18,000) and <
. $332 (Group B -- assessed value of property above $18,000). The :°
similar range for locally-financed expend1tures is $129 to $423. That the J

locally-financed increase 13“%arger than the total increase suggests that
districts may be spending out of own funds after obtaining permission for an
authqrized revenue base increase while anticipating the state's sharing in

this increase in the succeeding year.

significant. The impact of the price difference is quite a bit higher for

the high-wealth districts.

21)

The elasticity estimates are similarly positive and statistically




.o ‘e :
As discussed at the end of the previous subsection, a further/attempt tb
isolate a fiscal price effect of the “correct” s1gn was made through differencing

1975 and 1973 _expenditures and- expTanatory var1ab1es The fiscal price ofy
ad@itiona1.expend1tures 1h 1973° was.effect1ve1y 1.00,.ante "extra" total
expenditures beyhnd.the e;ven fouhdation'aid level were fidanced'entirei/ by
local revenues. .Thus, -this phice fell\from 1973 tg 1975 for all d1str1cts . ’
The statistical resdlts conform ’s1ightly better'to the simple a r1or1 .
analysis. ‘gor the ]ower property value districts _the statistical /P

{
coefficient is of the correct $ign where 2 larger decrease 1n pr1ce indicates

h\‘

a larger increase in total expend1tures bqt the coefficient is no't

’

statistically significant. 1In the other instances -- the h1gher property | .
“value districts aad for locally f1nanced expend1tures == the coeff1c1ents are
much lower than fron the cross-secti on ana]ys1s, but still of the wrong sign.
In sum, 1t 1s difficult %o estab11sh relat1onsh1ps for the ftscal -price
variable in Colorado that conform to the simple theoretical pred1ct1dnsand
the statistical results for Massachusetts in 1970. However, the existence
of expenditure constraints that can be varied upon petition and result in
sharing in succeeding years, but not the current year, complicdte greatly the
simple analysis and statistical interpretation and testing. Hence, it would .
have been difficulz‘to predict the fiScal responses 8; school districts in
Cq]orado in moving to the nev formula after 1973 when so many side conditions

‘ L]

were imposed. ( . 5 .
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-of education cost variations across districts). Some of the

QOther Vériab]es Examined

A variety of other potential explanatory factors in iddition to thdse
discussed above were examined,éas can be seen in Appendix Tables A-1 through

A-10. These variables were examined for their own sakes and to standardize

for a variety of factors thought to affe¢t school district spending. These

<

include: the pupil growth rate during the time period analyzed; pupil
density; district size in terms of pupils; “dummy” variables included as

attempts to capture the efifects of revenue limits and override attempts;

percent minority pupils; districts per square milein the district's region

(an aitempt to get at competition for teachers)f price agricultural land

‘and highest teacher salary (Colorado only) (an attempt to gt a crude measure

sults for

these variables will be summarized b}ief1y here.

z

Pupil’growth appears tq have a positive impact on expenditures per pupil
N o [
in most instances. This result is contrary to the argument that declining
- u1 -
enrollmehts have tended to increase expenditures per pupil due to lags in

8

ability to adjust total expenditures. However, both states have special

L g
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programs to aid high growth and/or dec]ine'districts, which caﬁ‘distort the N

underlying patterns. ‘ ‘ N

0

Higher pupil density generally has an increasing effect an expend1tures

A

The pupil s1ze var1ab1es. 1nc1&&1ng the square of pupil size, are 1ncTuded \
in an attempt to take some account of possible economies or d1seconom1gs of
scale. The results suggest that rather than the normally conceived "U-shaped”
cost curve where average costs may fall to.a minimum at some size and riée -
thereafter, this crude attempt to capture a size re]atioﬁship suggests that
average costs might rise steadily beyond the size of evén the largest school
district in both.states. ‘ .

s

The dummy variables inserted-in an attempt to allow for limitations and \

overrides do have statistically significant effects for both states. The

major goal for including these was to get the desired negative sign for the,

fiscal price var?ﬁb]e. Although the desired result was not fully achieved,

the impact of these variables was in the correct diréction, reducing the:

importance of the positive fiscal price fe]ationship in Colorado. .
Percent minority pupils has m%xed effects in the regression eﬁuations.

In the earlier years in both states, the effect on expenditures was negative,

while it tended to begpositive in the later years. . ‘j'
The last three variables examined, districts per square mile in the

region of the district, the average price of agricultural land in the region

of the dfétrict and the higﬁest teacher sa1af§, show both ﬁbsitive and

negative, statistical significance and insignificance, in different equations.

Either sign for a cost index is reasonable since districts may exhibit either A

elastic or 1pel§st1c demand for education services with'respect to price of

inputs, which respectively, can lead to either decreased or increased expendi -
8

tures per pupil with cost increases.




I11. CONCLUSIONS AND POLICY IMPLICATIONS C—

LS . . . N Y
The resuits of the above analysis hopefully are interesting both for

what they indicate and what fhey do not resolve’. For exéhﬁ}e, it is likely
- that school districts will tend to use at least some geﬁera] aiq_po reduce
Iocalf;Nfunded spend1ng, i.e., reduce local property taxes, if th1s is per-’
mitted In fact, even if the 1eg1s]at1ve intent is full use of additional g
aid for education spending, distr1ct decis1on-makers often wili have ways N
of circumventing th1s policy un]ess there are very t1ght ‘restrictions. Thus,
school finance aid increases can generally be counted upon as effecting some ,
property tax relief, one of the often-stated goals of school finance reform,
16 addition to or even considered more im;ortant than equalization of expendi-
'tures or greater fiscal neutrality. )
On the other hand, the'frustrating results for the fiscal price'variab]e
suggest that more work needs to be done to understand just how guaranteed tax
base programs operate in’ practice across the ;tates The‘CoIora&o case can be
looked at in perhaps two ways: (1) further work must be done in formulating
the statistical relationships-so that the "correct" negative relationship of
total spending per pupil and fiscal price is demonstrated, vs.(2) in reality,
~ there is no true fiscai.price in operation in Colorado -- and many other GTB
states -- that allows districts to choose their levels of expenditure along a
path that is fiscally neutral at 1east with respect to property value per \\ .
spupil alone. The latter' point can be extended to argue that we perhaps need ‘
to 1nvestigaté the various ration?les for the ;estrictions imposed by legisla-
tures and the variety ways in which they are carried out.9 .
\ i The direct technfcal\gégs of the results of fiscal response analysis will

)

x be discussed in turn. Sbme ghoughts on other issues that are relevant are
‘\ .Y
R ) summarized in a concluding subsection.

B .
* o2
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Modifications in State General Aid Formulas

?

- 7 .
The concept of fiscal neutrality has received much attention in the
school finance literature of Tate. The initial -concept may have been focused
primarily on children, but it has come to be associated more with a type of

AN

equal treatment of property taxpayers across school districts. 10 Various

writers have pointed out that if a simple staffdard of property—wea]th-per-

pupil neutrality is uti11zed in a state aid formula, i.e., a simple shar1ng

or guaranteed tax base formula, then school districts' expenditures per pupil
will tend to vary widely across a state. A basic reason for this is that
factors other‘than assessed value of property per pupil will influence school
distrjct spending, a point that is demonstrated in the statistical analysis

1n this report.n Hence, even if a state guarantees completely equal effec-
tive property tax bases to all districts in the state a Tow average income
d}Str1ct will tend to spend less (choose a lower property tax rate) than a high

average income district. Thus, legislators may wish to neutralize for other

elements of fiscal capacity than sipply the direct Tocal tax base, assessed
value of property. ‘ | E\\_\\\‘)W _

\
The following will illustrate in a rather simplified manner how addi-

tional fiscal variables and the coefficients developed from statistiéaj
analysis.as presented earlier might be used to neutraliae for such other
factors. The present example will simply focus on the income relationship,
1 e., development of a so-called “income factor" in a aid formula, t l illus-
trate the procedure. A more complete, “though complicated, approach 1s
demonstrated by Feldstein. . |

For purposes of illustration, assume that the equations in the Appendix

can be reduced{i}the following éﬁementary form: -

Total Expenditures per Pupil =




~ ' “ & : ST
6(“ - N Al

‘A +'B x Income per Return + C x State Aid per Pupil.

y We can then set a hypothetical goal that evéry district in the state should
be able to spend equal ahounts per pupil, if tLey choose to do so. We can
then.consider any two d{stricts, call them Distrjct 1 and District 2, and -
assume that tﬁey make equal expenditures per pupil (h;ve equal Total Expen-
ditures.Per éupd]). What state aid differentials could make up for the actual
income differentials of these two districts? |

lNe_can'wfite out our assumption ("goal") of equal revenues per pupil and
then do~a‘11§t1e a1gebra1c‘manipu1ation to come yp with a simple income factor
for modifying stat; é{d. ‘ e
Total Expenditureé.per Pupil inxoistrict 1 = Total Expenditures per Pupil in
District 2 ‘ . K
Then substitﬁtiﬁﬁ’on eacﬁfgide for the explanatory equation written above,
using the actual levels of income in each district and using the desired
level of aid for each district to neutralize for the income differences, we
can write: |
A + B x Total State Aid per pupil in District ] +C £;Income per Return in

" District 1=

A + B x Total State Aid per pupil in District 2 + C x Income per Return in
District 2 S~

This eﬁuation can be solved for the"aid differential” to yield:
(Total State Aid perpﬁp11 in Distrigt 1 - Total State Aid per pupil in
District 2) = (C + B) X (Income per Returﬁ in District 2 - Income per Return
in District 1)

That is, the "income factor" in this case is (C + B), the regression
coeffi?iigf for 1§§ome per return divided by tﬁe regression ;ﬂbfficient for —

state aid per pupil in explaining expenditures per pupil.
<
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This result is used in the following manner to get aid differential
results for each district in the state. Take District 1 income per return
to q§ the state averagé acréss districts. Then District 2 is any particular
district in the state. If District 2ghas an\incomelper return below the state
- average, then the income differential i$ negative.* Mu]tip]ying this differen-
tial by (C +B), which is positive, yields g negative value for the Hypothe-
tical difference between - state aid in the first district (the "average
diﬁtrict") and the second,.below-average-income district. But this means that
the second district should get this much more aid per pupil than the hypothe-
tical average &i§trict. The aid differential in the above equation could be

. positive, but this is interpreted 'as meaning that this much aid per pupil would

be taken out of the aid calculated normally for an above-average-income
((Cdistrict on the basjs of district property value per pupil. ‘

To illustrate specifically, we can borrow from the results for Minnesota
in 1976 (see Table A-2) where the incomé response‘coefficient is $0.029 §Ed~/}
the ;tate equdlization aid response coefficient is $0.§§O. 0ividing the former
by the Tatter yields a factor of 0.104. This factor times the difference in
average district income from, say, the state average income, would yield an
increase o; decrease in aid per pupil to be applied to normally calculated

. district aid. - .

It rust be emphasized that the above calculation has been dA;e for i1lus-
trative purposes only as the case presented applies more strictly to a state .
with a foundation type of aid formula where an additional income factor might

' be desired. A more extensive calculation based on the fiscal price variable

Jrelationships would be necessary in a true guaranteed tax ‘base formula.

' Again, the interested reader is referred to the rather technical discussion

in Feldstein. 1In Rﬁy case, similar calculations can be made for any one or a

27
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" value. But mos ¢ of those advocating local e

N

combination of the various fiscal variables explored in th%s report, in-
cluding market value of residential property per Pupil and percent residential
assessed value,

In concept, "all" socioeconohic and demographic factors that explain
expenditures per pup#l could be incorporated in an adjustment of the state
aid formula although most formal discussions have tended to focus on the

economic variables thought to comprise “"fiscal capacity“, elements such as

. cost differentials and dec11n1ng enroliments could be compensated for in

other direct or indirect ways . 12 However, if the real goal is to achieve
near equality in expenditures per pupil, perhaps adjusted for differential
cnsts pupil need, etc., then a direct approach by the state would be techni-
cally ever so much simpler than highly comp11Lated adjustments to an aid for-

|

mula while attempting to continue what some refer to a "local fiscal control.” ..

SIS S

Local fiscal control can run a spectrum from belief that the state should

play very little role in adjusting‘fpr 1ocai2§isca1 capacity or expendfture‘ ‘

differences,to belief that fiscal capacity si%ou]d be gre{tfy equalized-along ]

several measures-incTuning income and’ tax ba%e composition as well as assessed .
7pend1ture control would agree that

local tastes, unconfined by local f1sca1 capacity, should still determine vari-

ations in expenditures per pupil. 1 '

Again, if expenditure equality is the real goal, it can be achieved in a

technical fashion much more d1rect1y. The politics of achieving this goal

may be anothgr matter, since there may remain divergent opiriion over the

‘

appropriateness of this goaﬂ.]3

Longer-run Issues

| 1)
One of the more complex issues of school finance reform, inctuding especi~

ally major changes in schoal aid formulas aid aflocations of aid to different

districts, is the long-run adjustments in locations of firms and individuals

and accompanying propertj demand. Some of the measures of district fisca]

Capacity that are analyzed here fn:kgggjrtjngéﬁfs on fiscal responses will
24 . 23
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themselves change over time in response not only to basic economic and
social forces, but also to changes in the aid formulas themselves. In
property value terms, to put it another way,,incre;ses and decreases in local
property taxes together with increases and decreases in school spending will
tend to be "capitalized.” , )

To illustrate, assume that a new séhool aid formula is introduced -
that neutralizes fiscal capacity both for property value per pupil differences

and income differences‘among school districts. In addition, assume there is

a recapture and/or .expenditure limitation -provision that forces very high

' spending distri%fs to cut back on school segxisgs. The forces from both the

tax side and the e§pend1ture side on a school district that initially is
fortunate énough to have both high property value per pupil and high income
per family (in most states these are not highly correlated) would be such as
to reduce property values jin the district. A reform of this nature will tend
to raise property taxes in the high wealth district -- or at least reduce them
in adjacent lTow-wealth districts. Thus, one attractive element of the
Ligh-wealth district will be requced and competitive forces will tend to
reduce the price of housing in this distriétt Similarly, a reduction of
government services -- here from the very important education sector -- with
no accompanying property tax reduction wi1j\%$nd to reduce the value of the
home in the high-wealth district in comparison with a home in another school
district that retains the same characteristics (e.g., size, convenience, view),
except for the modified flow of services. The numerical vafues of these
changes and the time period over which they take place are very difficult to
sort out, but the direction of the effect is rather clear. '’

‘Changes'in demand for propert} in a?ternative districts can also arise
through fhe addition of the income factor. The advantages of 1iving in a

25
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hiéher income communit} for those who desire greater education spending,
in this example, will also be reduced. There are usually homeowners "on
the margin"'who chose this district over another becagse of its advantages
in terms of education taxing and spending and who will now consider moving
to another location if these advantages disapopear.

Overall, this process will take a long time. And the school aid

formula, if it really is allowed to dperate without important "grandfather

W

-

clauses" or expenditures and tax restrictions, will continually reallocate

aid fTows'from year to yéar in part in response to these changes in property
values, average income levels and other relevané vériablesoinducad b} the
initial reform. It likely will be a few years before a new relatively
settled (equilibrium) situation is reached,particularly if this reform is

a major one. - '

Inman is one authorwhoexplicitly speculates on the®™impacts that reform
of school finance fcrmulas may have on some of the above fiscal vgriab]es
themselves.'® 1In a rather complicated general equilibrium framework of
economic theory, he cohsiders how a fulier analysis would include the costs
of locally producing education, housenhold and bu§iness location decisions,
impacts on land values and further responses of school districts to changes
in such variab1e§. It is difficult to determine just how these changes‘
will work themselves out except in a general theoretical Qay.

For purposes of the present type of fiscal analysis, this suggests that
the relationships of district education g;ending to the various economic and
demographic variables examined will probably change over time with important
school finance reforms. Hence, if the coefficients from the estimated

behavioral relLtionships are themselves influencing the aid formula, there

will be a feedback process in operation.

\

'y

i
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The formula may have to be modified from time to time to take into account
these new reﬁatjqnships, although the numerical lTevels of the coefficient

changes may turn out to be so small as to make this a minor empirical

g o

> ’

issues.

Final Conclusions . I

Despite the difficulties in sorting out the intricies of fiscq]
responses of school districts, some conclusions are beéoming)}elatively
clear. In the states gxamined, school district decision-makers on average
opt for reducing local proverty taxes around fifty cents or more on the
dollar of additienal state aid when they are free to do so. Hence: reform that

gives more general aid to most all districts will result-in property tax

relief as well as increased school spending. It is likely that somewhat
more’ tax reduction will take place in communities that are poorer in both
property value per pupil and average’ income. On the other hand, state and
federal categorical aid have tended tonhave stimh]atfve effects on total
spending, although perhaps more because of require& local effort than local
free choice. ‘
~ On the other hand, it is extremely difficult to throw much light on the -
effect of an unrest#ﬁfned""ﬁisca] price variable" response -- in Co]prado -
and many other states, such local choiéé does pot really exist. In fact, the
1975 Colorado case may be more representative of present and future school
finance reforms than is the 1970 Massacﬁusgtts case. |

Average incomg of the district's residents as well as property wealth
does make a difference. In fact, market value of housing bervgupil is an
important vériab]e that may reflect more of.families' "permanent" income than
yearly actual income levels, Likewise the percgntage of property value that

is residential doeshave a negative influence on spending, probably reflecting

-
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?( the reduced actual and perceived-ability of voter-taxpayers to shift

property tax burdens to locally based businesses and nonresidents.

The future direction of work invalves both be}:tier specification |

v of the uﬁdeﬂying behavioral equations. including perhaps the adﬁition
of both short-run and long-run interactions with-other sectors of the

! economy. And better expenditure model results are likely to occur when

we have estimates available for the /costs ‘of producing education services

across districts in a stat:e.16




APPENDIX
STATISTICAL EQUATIONS AND DATA SOURCES

The theoretical developments and statistical procedures utilized by , 2
economists ana]y;ing\fisca] responses of school districts have grown complex
indeed. tIn the analysis pres;nted here, the work of other writers is built
upoﬁ, but relatively simple statistical tecﬁniques are used. However, these
techniques may appear mysfs:ious indeed to the layman who \s nof.yery familiar

with formal statistical ana]ysis.

. Although the underlyin§ mathematics and computer manipulations
'1nv01;ed in "multiple regression analysis," the statistical approach employed
here, are complex, the basic interpretation of the resulting equations can be t
relatively straight fogward.

A basic ratignale of formal statistical procedurks as used here is to

sort out aﬁparent rg]ationships of differé factors, to sort out those
associa;ions that are more by chéﬁce from those where there may be true causal
relationships. We would also like to know something about the orders of

magnitude of these relationships that appears t%}Qﬁ other than by chance. ‘

> b
tatistical Equations

Tables A-1 throhgh A-10 present the basic equations upon which_}he dis-
cﬁssion in Section III is based. The equations are alternative formulations
of the relationships between total or 10cé11y financed educational spending
per pupil by essentialdy éT{'districts in each of the two states. Tables A-1
and A-2 1nd1ca§g the Fe]atjonships found for total spending per pupil in the
two states and Tables A-3 aﬁd A-4 are for spendi&g out of 1;ca1 révenues,

almost entirely from property taxes. These first four gets of equations agé\\‘\\

@ , ‘,
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(Y YABLE A'] \.

. .
TOTAL CURRENT EXPENOITURES PER PUPIL FISCAL RESPONSE COEFFICIENTS
FOR COLORADO, 1973 AND 1975 -- LINEAR EQUATION FORM2
Yariables © 1973 1978
Sroup A . Group B
Constant Term ($/pupt1) ' 991.06  4s5.716  [399.%99]
State Equalization Aid ($/pupil) -1.383 wee e
’ (5.447)
Price Variable ona 682.573 3318.361
y (3.579) (5.663)
S Categorical Aid ($/pupil) - 1.601 1.053 1.591
(7.352) 18) (9.935)
Federal Aid ($/pupil) 1.62 1.065 0.178
(12.842) (4.992) (0.301)
Residential Market Value ($/pupil) " 0.003 -0.003 0.000
(5.316) (1.465) (0.183)
Percent Residential Assessed Value -4.117 1.073 -1.729
(4.181) (0.628) (0.863)
Adfusted Sross Income (3/returm) . 0.014  =0.001 0.016
(1.233) (0.106) (1.030)
Puwpil Growth Ratio (pupils in 2nd year/ 353.138 200.770 535.939
oupfls in st year) (2.733) (2.082) (1.875)
Density (pupils/square mils) 1.219 1.043 6.711
(0.822) (0.976) (1.625)
Puwpils (1000s) 14.421 0.734 8.613
. (1.956) (0.137) (0.378)
Pupils Squared (1,000,200s) <0.165 -0.010 F:.ooo'.l
(1.449) (0.138) 0.004)
Allowed Expenditure Limit Increases ~wn 107.657 183.987
(dumry variable: 1l-yes; 0-no) (2.977) (2.383)
. g 5
Percant Minority Pupils — - «2.822 «0.675 0.826-
(2.637) (0.819) (0.387)
Districts Per Square Mile in Region (10C0s) 29.650 0.868 28.706
(2.773) (Q.108) (1.272)
Price of Agricultural Land ($§/acre) 0,029 0.195 -0.056
. (0:656) (1.561) (0.373)
Highest Teacher Salary () -0.023 0.002 -0.026
. (2.065) (0.221) (1.220)
[ , " 0.83 0.69 . 0.85
8g.statistics are in parentheses below the reqression coefficiants. Variables of
the predictad sign are stacistically significant at the 90 percent level of confi-
dence when the t-statistics are greater than 1.30 and at the 95 percent levél when
greater than 1,57,
34 - BEST COPY fUNILABLE

30 s




. s -

. . &
* »
-
TABLE A-2 .
TOTAL CURRENT EXPENDITURES PER PUPIL FISCAL Knﬁsmnss : '
COEFFICIENTS FOR MINNESOTA, 1972 AND 1976 - LINEAR EQUATION FORM® -
' .
Yariables | . 1972 1976
Constant Term ($/pupil) 359,751 660.334 ~
State Equalization Ald ($/pupid 04 - 0.280
9 (S/pupt) (4.878) (3.893)
State Categorical Aid (S/pupil 1.325 1.068 =
» Laed ($/pwpil) (14.571) (16.283)  ~
Federal Aid i1 ' +.301 < - 0.887
($/pup1) (3.701) (10.074 .
Residential Market Value ($/pupil ' 0.007 0.001
($/puptl) (3742) (0.940)
Percent Residantial Assessed Value 44054 <2.131 N
. (5.280) (2.197)
Adjusted Gross Income ($/return) 0.043 Y 0.029 .
. (5.230) (5.261)
, "’
Pupil Growth Ratfo (supils in 2nd year/ 14,091, 28.843
pupfls in 1st year) : (0.238) (0.412)
Depisity (pupils/square mile) 0.169 0.314
. (3.100) (4.703) ‘
. Pupils (1000s) 8.652 5.503 e
/ : (1.745) (1.134) C
Pupils Squared (1,000,000s) «0.125 -0.067 R
(1.768) (0.614) ,
. Yoter Override Attempted, 1973-76 SRS 34.050 { ’
(dummy variable: l-y_e‘s; 0-no) . (1.944) 8
Percant Minority Pupils. <3.677 2.492
- : (3.223) (1.812)
Otstricts Per Square Mile in Region (1000s) -9.337 -8.028
' © (s072) (3.28)
Price of Agricultural Land ($/acre) =0.010 2.017
(0.261) (0.679)
R2 ' . . 0.50 0.66

¢
8¢_statistics are in parentheses below the regressicn coefficients. VYariadles
of the predicted sign are statistically significant at the 90 percent level of
confidence when the t-statistics are greater than 1.30 and at the 9§ percent
hvcl_whsn greater than 1.67. -
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< / / TABLE A-3

LOCALLY FINAICED CURRENT EXPENDITURES PER PUPIL FISCAL RESPONSE
+  COEFFICIENTS FOR COLORADG, 1973 AND 1975 -- LINEAR EQUATION FORM?

‘¢ . - Yariables CJdsn. 1975
» ~ . Group_A Groud B
e .
Censtant Term ($/pupil) 991,979 -291.407 [999.999]
state Equalization Afd ($/pupil) 2.3 — -
(9.382)
Pifce Variible R 1291.504  4233.813
(11.828) (8.392)
Stake Catagorical Aid ($/pupil) 0.601 0.157 0.543
. (2.762) (1.802) (3.937)
federal Aid ($/pupil) A 0.682 0.080 -0.770
. (5.206) (0.605) (1.551)
Y Residential Market Value ($/puptl) 0.003 «0.001 0.111
(5.316) (0.964) (0.235)
Percent Residential Assessed Value «43.119- 14.87% -146.136
. (4.164) (0.152) (0.847)
Adjusted Gross Income ($/return) Q.014 0.001 0.014 &
' (1.230) (0.103) (1.018) -
Pupil Growth: Ratfo (pupils in 2nd year/ 352.672 119.648 520.297
pupils in 1st year) (2.729) (2.167) (2.115)
Density (pupils/square mile) 1.213 0.507 4.638
(0.818) (0.828) (1.304)
' ‘Pupils (1000s) v 14.436 0.110 6.743
(1.958) (3.064) (0.340)
, Pupils Squared (1,000,000s) -0.166 <0.001 0.000
® B (1.453) (0.013) Eo.ooo}
Allowed Expenditure Limit Increases - §3.706 155.903 -
(dummy variable: l-yes; 0-no) (2.594) (2.308)
Percent Minority Pupils «2.523 «3.324 1.084
, (2.639) (0.3 (1.342)
Districts Per Square Mile in Region (1000s)  29.700 -1.806 26.088

(2.776)  (0.376) (w.s_wrv___\
Price of Agricultural Land ($/acre) 0.029 - 0.148 -0.042

(0.660) (2.062) .(0.326)

Highest Teacher Salary ($) <0.023 0.003 -0.108
“ : (2.070) (0.671) (0.987) -
LR 0.79 0.8 0.77 .

N

3 statistics are in parentheses below the regression cosfficfents. Variablés of
the predicted sign are statistically significant at the 30 percent level of confi-
dence when the t-statistics are greater than 1,30 and at the 95 percent level when
greater than 1.67. -
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TABLE A-4

LOCALLY FINANCED CURRENT EXPENDITURES PER PUPIL FISCAL RESPONSE |
COEFFICIENTS FOR MINNESOTA, 1972 AND 1976 -- LINEAR EQUATION FORM®

Variables 1972 1976
Constant Term ($/pupil) 352.418 657.931
State Equalization Aid ($/pupil) «0.551 ~0.720
) {6.545) (10.008)
State Categorical Afd ($/pupil) 0.306 0.065 -
. . (3.376) (9.995)
Fedaral Afd ($/pupil) 0.243 ~0.094
(1.819) (1.068)
{dentfal Markfet Value ($/pupil) . 0.007 0.001
{4.068) (0.951)
¢ Percent Rasidential Assassed Value o4, 469 -2.120
. ’ (5.883) (2.185)
Adjusted Gross Income ($/return) 0.044 0.029
: (5.347) (5.282) .
Pupil Growth Ratio (pupils in 2nd year/ '12.370 25.963 -
puptls in Ist yearg {0.212) (0.414)
Density (pupils/square mile) 0.170 0.313 '
: (3.120) (4.650)
. X
Pupils (1000s) 7.002 5.491
: . {1.836) (1.132)
[
Pupils Squared (1,000,000s) . «0.133 '«0.058
(1.889) (0.627)
, ?
Voter Overrids Attampted 1973-76 ' - 33.791
. (durmy variable; l-yes; 0-no) / " (1.929)
Percent Minority Pupils «2.254 ‘2.463
- (1.985) (1.791)
Oistricts Per Square Mile in Region (1000s) -3.106 «8.007
. (3.991) ° (3.119)
Price of Agricultural Land ($/acre) «0.009 0.017
(0.254) {0.690)
R 0.47 0.63

de.statistics are in parentheses belcw the regressicn coefficients. Variables
of the predicted sign are statistically sicnificant ac the 90 sercent level of
confidence when the t-statistics are greater than 1.30 and at the 95 percent
level when greater than 1.67. ) .
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TABLE A-S

TOTAL CURRENT EXPENOTTURES PER PUPIL FISCAL RESPONSE COEFFICIENTS
FOR COLORADO, 1973 AND 1975 -- LOG LINEAR (ELASTICITY) EQUATION FORM3

Yriables 1973 1975

- / Group A

Group 8

‘; Constant Term ($/pupil) 4.545 4.857

(2.007)

State Categorical Aid ($/pupil) 0.092 0.096
) (3.979) (5.740)

Federal Aid ($/pupil) o 0.036 0.032
(4.213) (3.244)

| Residential Market Value {$/pupil) 0.111 «0.044
. (4.278) (0.742)

Parcent Rasidential Assessed Value <0.144 0.038
(4.424) (0.642)

Adjusted Gross Income ($/returmn) -0.040 <0.057
(0.797) (0.736)

Piiptl Growth Ratio (pupfls in 2nd year/ 0.283 0.082
pupils fn 1st year) (2.472) {0.747)

Density (pupils/square mile) 0.031 0.014
: (2.055) (1.159)

Pupils (1000s) - -0.079 <0.0M
“ (3.405)  (3.526)

Allowed Expenditure Limit Increases o= 0.063
(dummy variable: 1-yes; O=no) (2.076)

Percent Minority Pupils . =0.002 "«0.000
v ) (3.288) (0.201)

Districts Per Square Mile {n Region (1.0005) "~ 0.045 0.032
' (1.656) (1.317)

Price of Agricultural Land ($/acre) 0.040 0.045
(1.767) (1.859)

Highest Teacher Salary ($) 0.179 0.274
' , : (0.119) (2.710)

R " o6 . 0,58

1.142

1.234
(4.629)

0.106
(4.218)

0.015
(1.467)

0.056
(1.410)

-0.074
(1.423)

-(.030
(0.522)

0.270
- (1.693)

0.057
(2.445)

«0.210
(5.102)

0.054
(1.139)

-(.000
(0.316

0.102
(2.483)

0.051
(1.678)

0.557
(2.964)

0.77

8p.statistics are in parentheses below the regression coefficfents. Variables of
the predicted sign are statistically significant at the 90 percent level of confi-
dence when the t-statistics are greater than 1.30 and at the 95 percent level when

greater than 1.67.

r

‘\ State Equalization Aid ($/pupil) ° =0.149 oo
\ (3.581)
Price Variable - 0.163
|
|
\
|
|
|
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. TABLE A-6 . y

TOTAL CURRENT EXPENDITURES PER PUPIL FISCAL RESPONSE COEFFICIENTS
FOR MINNESOTA, 1972 AND 1976 -- LOG LINEAR (ELASTICITY) EQUATION FORMR

Yariables - 1972 1976
Constant Term ($/pupil) 2.139 5.533
. ¥ State Equalization Atd ($/pupil) 0.130 -0.029
: (3,230) (1.602) ¢
State Categorical Aid ($/pupil) 0.150 © 0.143
_ (10.873) (9.676)
Federal Aid ($/pupil) 0.110 0.088
- (81771) . (7.321)
Resfdential Market Value (S/pupil) - 0.045 0.065
. (1.929) (3.733)
’ \
Percant Residential Assassad Value «0.088 0.005
(3.956) . (0.318)
Adjusted Gross Income ($/retumn) 0.286 0.168
(5.365) (5.151)
- Pupil Growth Ratio (pupils in 2nd year/ 0.053 -0.042
/ pupils in Ist year) (0.929) (0.925)
) L]
\ , Density (pupils/square mile) 0.033 0.040 "
: . (3.487) (5.262) J
Pupils (1000s) ’ -0.024 -0.003
. (2.270) (0.327)
4 -
Yoter Override Attempted, 1973-76 e 0.022
(dunmy variable: 1-yes; 0-no) (1.738)
~ Percent Minority Pupils . , 0.003 0.004
(2.495) (4,486)
Districts Per Square Mile in Region (1000s) -0.037 ~0.056
) (1.755) (3.286] ,
Price of Agricultyral Land ($/acre) «0.044 -0.023
(2.096) (1.361)
2 g 0.42 0.51

$e-statistics are in parentheses below the regression ccefficients. Variatles

of the predicted sign are statiszically siqnificant at the S0 percent level of . ¢
confidence when the t-statistics are greater than 1,30 and at the 95 percent

level when greater than 1.47. ©

-
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. TABLE A-7 |
, ‘ \}1
LOCALLY FINANCED CURRENT EXPEMDITURES PER PUPIL FISCAL RESPONSE .
COEFFICIENTS FOR COLORADO -~ LOG LINEAR (ELASTICITY) EQUATION FORMA
Yariables 973 1975 .
é Group A Group 8
Constant Tﬂ(S/pupH) : ) 1.536 4.652 2.684
State Equalization Atd ($/puoil) -0.348 - .-
) (5.540) -
" Price Varfable  ° : - T 1.075 2.210
. (11.948) (7.902)
' " State Categorical Ad ($/pupi1) 0.078: 0.048 0,032
. (2.244) (2.594) (1%215)
Federal Aid (S/pM ) «0.008 0.005 -0.004.
(0.006) (0.500) (0.338).
Residential Market Value ($/pupil) 0.256 -0.019 0.098
(6.584) (0.287) .  (2.349)
Percent Residantial Assessed Yalue «Q.300 0.005 -0.129
’ (6.122) (6.077) (2.369)
Adjusted Gross Income ($/return) a. 1M 0.022 -0.032
. (1.469) (0.256) (0.527)
Pupil Growth Ratio (pupils in 2nd year/ 0.412 0.235 0.408
: pupils in Ist year) (2.390) (¥5%40) (2.436)
‘ Density (pupils/square mile) §.039 0.022 0.066
(1.750) (1.652) (2.691)
, Pupils (1000s) ! -0.074 -0.042 -0.160
‘ ‘ (2.122) (1.893 (3.710)
Allowed Expenditure Limit Increases . moe 0.102 0.106
(dumny vartable: 1-yes; 9-no) ' (3.015) (2.139)
) Percent Minority Pupils - «0.006 -0.000 0.000
(4.900) (0.420) (0.002)
- Ofstricts Per Square Mile in Region (1000s) 0.016 0.002 0.062
: (0.391) {0.073) (1.434)
- Price of Agricultural Land ($/acre) " 0.084 0.066 0.084
i . (1.881) (2.482) (1.392)
Highest Teacher Salary (§) . 0.255 6.192 0.376
. (1.421) (1.71) (1.907)
1 ‘
7 R . 0.81 0.92 0.78 J

~
[

\

| - Se.statistics are in parentheses below the regression coefficients. Variables of

| the predicted sfgn are statistically significant at the 50 percent leyel of confi-

| dence when the t-statistics are greater than 1.30 and at the 95 percart level when
greater than 1.67. o
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TABLE A-8 ) : =

LOCALLY FINANCED CURRENT EXPENDITURES PER PUPIL FISCAL RESPONSE COEFFICIéNTS
FOR MINNESOTA, 1972 AND 1976 -- LOG LINEAR (ELASTICITY) EQUATION FORMI

- N

ariables 1972 1976
Constant Term ($/pupit) . «3.092 -1.445
- State Equalization Aid ($/pupil} O <0402 0.313
(3.291) -, | (s.3)
State Categorical A{d ($/pupil) 0.0 - o0.018 e -
\ < (aR) (0.372) o
Federal Atd ($/puwpil) : 0.072 0.061 |
. (1.758) {1.518)
Residential Market Value ($/pupil) 0.451 0.542
- (6.440) (9.363)
Percent Residential Assessed Value «0.486 «0.540
- (7.176) (9.505)

Adfusted Gross Income ($/retumn) 0.408 0.302
- .A2818) (2782

Puwpil Growth Ratio (pupils in 2nd year/ «0.042 «0.203
pupils {n ist year {0.247) (1.342)
Density (pupils/square mile) . * 0.060 0.081
X (2.098) (3.151)
Pwils (1000s) . 0.034 “0.013
(1.080) (0.47%

Voter Override Attemptad 1972.75 ese 0.104

(dumwy variable: 1-yes; 0-no) (2.463) i

Percent Minority Pupils . =0.012 0.004
(3.579) (1.374)

Districts Per Square Mile in Region (1000s) «0.092 0,133

/ , (1.431) (2.341) .

Price of Agricultural Lind ($/acre) i «0,110 . 0.041
) : , (1.722) (0.729)

R ’ - 0.51 0.63

‘tostacistics are in parentheses below the regression coefficients. Var{ables
of the predicted 'sign are statistically significant at the 99 percent level of

confidence when the t-statiscics are greater than 1.30 and at the 95 percent
level when greater than 1.67.

L 4

BEST COPYAVAILABLE
41 :




TASLE A-9

CHANGE IN TOTAL CURRENT EXPENDITURES PER ?hP!L FISCAL RESPONSE
COEFFICIENTS FOR COLORADO, 1975 LESS 1973 -- ‘LINEAR EQUATION FORMA

Yariablas ‘ 1975-1973
. Sroup A Group 8
Constant Term ($/pupil) ' 206950 862.206
: “ v . £ ST .
L frice Varlable .° ¢ : 47,338 688.166
’ : (0.670) (1.652)
State Categorical Afd ($/pupil) 0.533 0.981
(5.331) . (5.438) '
Federal Aid ($/pupil) . 1.605 1.579 ’ ‘
' . (7.935) (7.641)
Residential Market Value ($/pupil) 0.002 -0.000
(1.1539) (0.437)
Adjusted Gross Income ($/return) «0.018 -0.003
(1.503) (0.132)
Pupil Growth Ratio (pupils in 2nd year/ " «45,856 -539.268
pupils in 1st yer) . . .{0.768) . (2.503)
Density (pupils/square mile) -6.697 -2.429
. (0.983) - (0.101)
Pupils (1000s) ) .9.708 - 4.918
(0.531). (0.142)
Allowed Expenditure Limit Increases 106.075 189.640
{dummy variatla: 1-yes; 0-no) ) (4.778) (3.722)
! Percent Minority Pupils 5.925 6.845
) (1.708) (0.798)
Highest Teacher Salary ($) .013 -0.010
-(1.931) (0.326)
R : 0.56 - 0.65 ‘

.statistics are in oarentheses below the regression coefficients. Yariables
of the predicated sign are statistically significant at tne S0 sercant lavel of
confidence when the t-statistics are greatar than 1.30 and at the 35 percent
leve] when greater than }.67. ‘ v

+
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"TABLE A-10
) CHANGE IN LOCALLY FINANCED CURRENT EXPENDITURES PER PUPIL FISCAL RESPONSE
CQEFFICIENTS FOR COLORADO, 1975 LESS 1973 -~ LINEAR EQUATION FORM®
Yariables’ ® - 1975-1973 .
Sroup A Sroup 8
Constant Term ($/pupil) . 86.865 ' 932.939
Price Yariable 116.918 812.993
(1.486) _ (2.211)
State Categorical Afd ($/pupil) - 0.013 «3.127
) ) (0.118) {0.797) .
Federal Afd ($/pupil) 0.333 0.332
(1.480) (1.821)
fesidential Market Value ($/pupil) 0.008 0.000
‘ . (4.224) {0.817)
Adjusted Gross Incomes ($/retur 0.006 -0.012
(0.431) (0.672)
Pupil Growth Ratio (pupils fn 2nd year/ ~101.788 -756.591
pupils in 15t year) . (1.531) (3.980)
Oensity (pupfls/square mile) 2.766 18.279
(0.354) (0.880)
- Pupils (1000s) «10.860 <17.949
/ (0.534) (0.585)
Pupils Squared (1,000,000s)
Allowed Expenditure Limit Increases . 45,786 189.153
(dumny variable: l.yes; 0-no) (1.851) (4.207)
Percent Hinority Pupfls . 2.503 7.573
. (0.548) (1.001)
Highest Teacher Salary ($) . =0.013 . 0.013
(1.800) (0.446)
. # 0.31 0.58
%t.statistics are in parentheses balow the regression coefficients. Yariables
of the predicted sign are statistically significant at the 90 percant level of
confidence when the t-statistics are greater than 1.30 and at tne 95 percent
level when greater than 1.67.
&
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in "Tinear" form. Thus, the numerical coefficients can‘be interpreted as in

the following example. In Table A-1, the coefficient for Colorado in 1973 for
Federal Aid is 1.682 -- and is statistically siénjficant"at the 95 percent

)leveI of confidence, i.e., we can be fairly sure the true relationship is in

the neighborhoqd of this value.(See the footnotes at the tHe bottom of each
table.) Thus $1 gdditiona1 federal aid for a school Aistrict -- assuming all 7~
other influences identified in the equation are the same -- would on average
have resulted in an additional $1.68 in total spending by the district. Total‘
federal revenue per pypil for po]o?%do school districts in 1973 averaged'ss3.
Hence, an “average" school district receiving this average amount of federal

- aid might-have been predicted to;have spent an additional $89 per pupil. Thus,
additional total. spending beyond the grant money appears to have been encouraged.
A supporting result is found in Table A-3 %or federal aid: a $1 variation in
federal aid appears to have lead to a $0.68 increase in locally financed
expenditures.

The "constant éeqn" in the equations is rather h}pothetica1. [t suggests
the amount that would have been.spent by a school di;tricgteven if the values
of all the explanatory variables in the equatibns were zero. |

Tables A-S“%%rough A-8 parallel the pre@ious four tables. However, most

" of the variab]és, inc1uding,the depenhént variables, total or locally financed
current expenditures per pupil, are in natural 1ogari£hm form. Tak&ng the
logs of fhe variables before running the rultiple regression results in a
different interpretation of the coefficients from the previous straight linear
form. Tﬁe coefficients, are now the "elasticities"” of response. For example,
the result for federal aid for Colorado 1n.1973 (see Table A-5) suggests that
a] pércent chahge inAfedera1 aid per pupil tends to result in approximately

a 0.036 percent change in total spending per pupil. Estimating the equations

. : 40 4




in elasticity form can make comparisons across states and across time a bit
easier since units of measurement, mean levels of the variables, basic
inflationary effects and other factors may not need to be taken into account.

At Teast one other numerical relationship may need explanation. The "Rz“

in the bottom row of each table indicates the percentage of the variation in

the dﬁﬁgadent variable, expenditures, that is explained by the above explanatory
v;riables that have been included in the equation. Thus, in Table A-1,

around 83 percent of the variation in total expenditures per pupil by school
districts in Colorado in 1973 could be explained by those factors examined

here. '

As suggested earlier, there are a variety'of analytical problems that
remain in formulating some of the variables and their relationships, inclyding
especially the price variable for Co]oraAO, and in testing th Fe]étionships

iiies remain to

by more sophisticated statistical techniques. Many of the i
be clarified.

Data Sources

Colorado. For the state of Colorado most of the data used in the analysis
were obtained directly from the Department of Education. These data included
the following variaBiles: total current expenditures, locally finanéed current
expenditures, state equalization aid, state categorical aid, federal aid,
adjuste& gross income, pupils, percent minority pupils, square miles of'
school districts and teacher salary data. "Expenditure" data are actually tax
and general aid revenues for current operating expenses; revenue data are

generally used in such studies to avoid major difficulties in sorting out

y accounting procedures on expenditures and to attain greater comparability

"Within and among states. Local tax administrators had provided data directly

to the Department on the composition of the district’s tax base.

41
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" Another large component of the data was provided by the Colorado Department
of Property Taxation. These data included: ‘total assegsed valuation by district,‘
market value ratios and assessors market value by county. Various assumptions
were necessary to allocate -prgperty value data to districts lying in more
than one counf}. 'It became necessary to use 1975 breakdowns only to determine
residential versus nopresidential percentages. .
Other data were derived from several Census publications. The counties

that 1ie within economic areas (defined by the Census as relatively homogeneous

subdivisions of states) are from: U. S. Bureau of the Census, State Economic

Areas, 1970 Census of Population, (Washington, D. C.: Government Printing
Office, 1970), Appendix A. Square miles of these areas were derived from

from U. S. Bureau of the Census, County and City Data Book, 1972 (Washington,

D. C.: Government Printing Office, 1972), Table 2, Item 1-15. A final
variable, the price of agricultural land, was obtained from U. S. Bureau of

the Census, 1974 Census of Agriculture, County Summary Data (Washington, D.C.:

*

Government Printing Office), Table 1.
Minnesota. The data for the state of Minnesota were‘qbtained f;om

several publications énd computer tapes provided by the Minnesota Department
of Education. The variables included: total current expenditures, locally ]
financed current‘expenditures, state equalization aid, state categorical aid,
federal aid, pupils, square miies of school districts, percent minority
pupils and voter override attempted, 1973-76.

‘ Income, property values and sales ra%io data were obtainéd’from thé
Department of Revenue, Local Government Aids and Ana]vsisAoivjsion Income over
return was calculated from data in: The Hinnesota State Individual Income Tax,

Bulletin No. 39 (1972) and Bulletin Mo. 46 (1975), Minnesota Department of

Revenue, Table 40 (1972), Table 38 (1975). Data on sales ratios for 1975 were

’
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obtained from : 1975 School District Assessed Values, Minnesota Department of

Revenue, Equalization and Review Committee, Report No. 1. For 1972 the data

are obtained from 1972 Construction of School District Ratios, Minnesota

Department of Revenue, Local Government Aids and Analysis Division. Due to
the cTa;sified Property system in Minnesota, where different types of property
are legally assessed at diverse percentages of market value, a variety of
computations were necessary to arrivg at estimates of market va]de.

Census data‘gs for Colorado were also utilized.
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FOOTNQTES

1. For a survey of the 1i rature of some years back and a contribution to
specification of alternati formutations, see, for example, Alan K. Campbell
and Seymour Sacks, Metropolitan America. Fiscal Patterns and Governmental
Systems, New York: The Frek Press, 1967. The Titerature has grown increasingly

sopnisticated in the professional economics Jjournals since then.

2. That essentially all state school aid formulas that attempt to equalize

for property value per pupil differentials across districts are special cases
of a general formulafion nas been illustrated by, among others, Peter Jargowsky,
Jay Moqﬁowitz and Judy Simkin, "School Finance Reform; Decoding the Simulation
Maze," Journal of Education Finance, 3 (Fall 1977), 199-213.

3. Martin S. Feldstein, "Wealth Neutrality and Local Choice in Public Education,"
American Economic Review, 65 (March 1975), 75-89; Helen F. Ladd, "Local Educa-
tion Expenditures, Fiscal Capacity and the Composition of the Property Tax Base®
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